The infectivity of Cucumber mosaic virus (CMV) and CMV RNA on cowpea and tobacco leaves after mechanical inoculation was lower when the inoculum was suspended in buffers at pH 6.0 as opposed to pHs 7.0 or 8.0, with or without EDTA. When leaves of both plants were inoculated with CMV suspended in water and immediately treated with buffers at the above pHs, infectivity did not vary among the treatments, suggesting that pH did not affect cell susceptibility, but did affect the inoculum. Before inoculation, no detectable structural changes in the CMV particles were observed at this pH range. Thus the effect on the inoculum of exuded substances such as degradative enzymes in epidermal cell sap after inoculation was examined on tobacco leaves. The effect of pH on this interaction, as well as the behavior of ribonuclease (RNase) in the epidermal sap correlated well with the infectivities of CMV and CMV RNA. CMV RNA was degraded more by the epidermal RNase at pH 6.0 than at pHs 7.0 or 8.0. The RNase also bound more easily with CMV virions at pH 6.0 than at pH 8.0 without attacking the inner RNA, thereby maintaining their activity; when virions treated with epidermal sap at pH 6.0 were dissociated into the coat protein (CP) and RNA, the RNA was significantly degraded. Thus, RNase exuded from wounded epidermal cells may bind easily with CMV CP at pH 6.0, disrupting virus multiplication in the cells at the infection sites.
INTRODUCTION
Plant viruses infect host plants mainly through wounds or vector transmission. However, the early infection processes are still unclear. Virus infectivity via mechanical inoculation is affected by factors such as pH, ionic strength and cations in the inoculum9). Though the optimum pH for virus infectivity differs for virus host combinations, a pH within 7.0 to 8.0 seems to be favored13). In fact, many viruses including tobacco mosaic virus (TMV) have high infectivity when the pH of inoculum is on the basic side. In addition, many plant virus particles swell in slightly basic conditions; viruses, such as TMV, brome mosaic virus and alfalfa mosaic virus, treated at pH 8.0 were able to undergo in vitro translation1, 15). However whether these phenomena are related to pH effects on infectivity is unknown. No possible explanation for this affect of the inoculum pH level on virus infectivity has been given until now.
While investigating the effect of pH on CMV in fectivity, we found that plant ribonuclease (RNase) was closely related to the pH-dependent infectivity. Because CMV easily loses infectivity when exposed to pancreatic RNases2, 4), plant RNase may also affect virus infection.
We describe here the effect of pH on CMV infectivity in tobacco and cowpea leaves and a possible role of plant RNase in the early stage of the infection process on tobacco leaves. 6.0, 7.0 or 8.0. The number of local lesions on inoculated leaves was not changed significantly by any pH treat ment immediately after inoculation (Table 2 ). When the same experiment was carried out with tobacco leaves, virus multiplication was unaffected by the pH treatment (Fig. 2) . Thus, the pH effect on infectivity was not a result of a change in host cell susceptibility, but of an alteration in the inoculum.
MATERIALS AND METHODS

Virus
Effect of pH on virion conformation To examine conformational changes of CMV parti cles at various pHs, particles treated with 10mM potas sium phosphate buffer at pH 6.0, 7.0 or 8.0 were analysed by 1.2% agarose gel electrophoresis, rate zonal sucrose density gradient centrifugation and electron microscopy. No differences were found in the electrophoreses, sedi mentation profiles and fine structures among CMV parti cles treated at different pHs (data not shown). Thus, the conformation of CMV virions did not change in the pH range of 6.0 to 8.0 during the experimental period. Similar results have already been obtained6, 10). The cause of this pH-dependent CMV infectivity was further examined on tobacco leaves as follows.
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